Introduction
Esophageal atresia (EA) is a common congenital anomaly occurring in 1:3000-4500 of live births [1, 2] . In 80-85% of patients, the lesion consists of an EA with a proximal esophageal pouch and a distal tracheoesophageal fistula (TEF) [3] . Esophageal atresia is an anomaly, or birth defect, of the esophagus which becomes early in pregnancy as baby grows. The esophagus arises in the first few months of fetal living as a long, hollow, continuous tube attending the mouth to the stomach. In newborns with this nursing anomaly, the formation of this continuous esophageal tube is interrupted. It becomes evenly between male and female infants and has been associated to prematurity [4] .
Decreases in the levels of zinc (Zn), copper (Cu) and magnesium (Mg) have been implicated in several reproductive incidents like infertility, pregnancy wastage, congenital anomalies, pregnancy induced hypertension, placental abruption, premature rupture of membranes, still births and low birth weight [5] . However, the role of trace elements individually or in combination has not been completely documented in this field.
The purpose of this study was to evaluate some trace element and heavy metal concentrations in newborns with esophageal atresia. In order to determine the relationship between the mentioned variances, the Spearman correlation coefficient has been calculated. The Statistical significance level has been taken as %5 and %1, and SPSS statistical packaged software is used in calculations (SPSS for Windows version 13.0, SPSS Inc., Chicago, Illinois, USA).
Results
Mg value measured in newborns with EA was higher than that of the control group. It was statistically important as (p<0.01). The increase of serum Cu level was significantly higher in the newborns with EA than healthy ones (p<0.01). Pb level was detected lower than the control group. The decrease was statistically significant as (p<0.01). Serum Pb levels were not statistically different between mothers of healthy newborns and mothers of newborns with EA. Zn level of EA group was significantly higher than that of the control group (p<0.01). Increased serum Mn and Cd levels were determined in EA group compared to the control groups (p<0.01). Co value was higher in EA but it was not statistically important (p>0.01). In this patient group, serum Pb and Cu levels were significantly lower in babies than their mothers (p<0.01). In the same group, Cd level was significantly higher in babies than their mothers (p<0.01). In healthy group, serum Mg, Mn, Zn, Cd and Cu levels were significantly lower in babies than their mothers (p<0.01). An increase was detected in the concentration of Fe in the serum of babies with EA. It was higher than the controls group's, but the difference was not statistically significant (p>0.01) ( Table 1 ). In the patient group, a positive correlation determined between Mg -Fe levels and a negative correlation between Co -Fe, Cd -Pb levels of babies, a positive correlation between Pb -Mg, Cu -Cd, Cu -Fe levels of babies and their mothers were determined. In the same group, there was a positive correlation between ZnMg, Co -Zn, Cd -Mg, Cu -Mg levels of mothers (Table 2 ).
In the control group, there was a positive correlation between Zn -Fe, Co -Mg, Cu -Mg, Cu -Co levels, a negative correlation between Co -Fe, Cu -Zn levels of newborns, a positive correlation between Mg -Mg, Zn -Pb, Cd -Zn, Cu -Cd levels and a negative correlation between Cu -Pb, Cu -Fe, Cu -Zn levels of babies and their mothers. In this group, there was a positive correlation between ZnMg, Cu -Zn levels and a negative correlation between Zn -Pb levels of mothers (Table 3) .
Discussion
Esophageal atresia (EA) is a condition in which the proximal and distal portions of the esophagus do not communicate. Many variations of this birth anomaly have been described. Newborns with EA often have a [4] .
Researches on trace elements in health and illness have enabled us to understand the importance of them for life over the past 50 years. In the blood and tissues, Cd stimulates the formation of metallothioneins and reactive oxygen species (ROS) in this way cause to oxidative injury in erythrocytes and in several tissues [6] [7] [8] .
Mn is a trace element required for health in trace quantity, but toxic at high doses. There are limited reports in the literature review about the effects of excessive oral exposure of humans [9] . An increase determined in Mn level of EA group compared to the control group (p<0.01). There was a difference between their mothers and sick babies. The reason for this change in Mn level may arise from the change in the freeradical-scavenging activity of SOD.
Pb raises oxidative stress, affects endothelial function, promotes inflammation, down regulates nitric oxide production, and causes renal dysfunction [10] . The Pb is a toxic and carcinogenic metal [11, 12] . An important decrease was detected in Pb level compared to the control group (p<0.01). Additionally, serum Pb level was significantly lower in the newborns with EA than their mothers (p<0.01) and not significantly different between the mothers of the healthy newborns and t h e mothers of t h e newborns. It is known that in increased Pb levels, lead passes the blood-brain barrier, in brain tissue.
Studies have confirmed the importance of Zn as a fundamental trace element in human metabolism [13] [14] [15] . Studies on zinc supplementation have shown a positive correlation on clinical findings and growth, especially amongst children who are stunted [16, 17] . The serum Zn level was significantly higher in serum of EA group than the control group (P<0.01).
Several physiological functions which can be important in immunological defense to pathogenic challenge may be impressed by the deficiency of cupper. It was reported that serum levels of Cu, Fe and ceruloplasmin activity decreased in Cu-deficient animals [18] . A statistically significant increase determined in Cu level with esophageal atresia compared to the healthy newborns (p<0.01). This may be related to t h e higher ceruloplasmin levels in these groups. This is because the method that is used for copper measurement, determines the copper which is bound to ceruloplasmin [19, 20] .
Co is a fundamental trace element of vitamin B12, which is necessary for foliate and fatty acid metabolism. Although cobalt is a necessary trace element, Co lack hasn't been reported in humans. Co can be measured in whole blood, serum and various tissues. There are no appointed markers or indicators of cobalt status [21, 22] . There was no important difference between any of the groups in serum Co levels. Co level was higher in EA group but it was not statistically significant (p>0.01). Co is a natural element found throughout the environment. Respiration problems are the major effects noted from chronic exposure to Co by inhalation, with respiratory irritation, wheezing, asthma, pneumonia, and fibrosis noted [23] .
Mg is the fourth most prodigal cation in the body and plays an essential role as an enzyme cofactor in t h e synthesis of proteins and mineral administration. Its metabolism is related to the bone and it is requisite to osteogenesis and mineralization of bones [24] . It has been reported that decreased Mg levels in the blood of people with active schizophrenia compared to normal and increased levels in people whose schizophrenia is in remission [25] [26] [27] . Statistically important increase was detected in serum Mg levels of newborns with EA compared to the control group (p<0.01).
Fe is a relatively abundant element in the universe. Iron nuclei are very stable. Fe is an essential component of plant and animal life, and is the key component of hemoglobin [28] . Although Fe is physiologically necessary, it is biochemically dangerous. Fe is an ultimate nutritional element for all life forms but excessive Fe and Fe deficiency also lead to oxidative DNA damage [29] . The mean concentration of Fe in the serum of EA patients was higher than t h a t o f the control group, but the difference was not significant (p>0.01). It appeared that, Fe levels in the newborns with EA and their mothers had no effect on the development of congenital anomaly.
Cadmium is one of the most toxic environmental and industrial pollutants. Cadmium's industrial access arises from its matchless properties [11] . As a consequence, Cd increases enhanced lipid peroxidation and DNA damage; on the other hand decreases marked disturbances of antioxidant defense system [6, 19] . As far as we know, there is no study examining Cd levels in EA in the literature. Cd level was found increased in esophageal atresia group than the control group (p<0.01). Congenital anomalies in infants with There was a positive correlation between Pb and Mg, Cu and Cd, Cu and Fe levels in t h e newborns with EA and their mothers. There was a negative correlation between Co and Fe, Cd and Pb levels in the newborns with EA. To date, no study examining the effects of mineral substance, trace element, heavy metal in esophageal atresia has been performed, as in the present study. Therefore, we could not have the chance to compare our results with the previous results.
Conclusion
Serum level of trace elements may be changed in patients with EA. In addition, serum Cu, Pb, Zn, Fe, Mg, Co, Mn and Cd might play a role in the patients of esophageal atresia. The current study is the first to show the presence of positive correlations among the serum Cu, Pb, Zn, Fe, Cd, Co, Mn, Mg levels in EA patients. In this study, important data could be obtained about the relationship between mineral and heavy metal levels with esophageal atresia.
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